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Abstract— Automation or automatic control is the use of 

various control systems for operating equipments with 

minimal or reduced human intervention. The biggest benefit 

of automation is it saves labour, energy, materials, improves 

quality, accuracy and precision. It also helps the unskilled or 

disabled labours to operate different systems. Several 

parameters in the industries are controlled by wired systems 

but in the recent trend wired communication system is 

replaced by a wireless communication system. All Terrain 

Crane is the mobile crane with the necessary equipments to 

travel at a speed on any terrain. It can rotate 360 degrees and 

pick load. Uniqueness of the crane is that the crane can be 

controlled using voice commands given by any Bluetooth 

enabled device. The crane consists of a movable base with 

two BO Motors and a Castor Wheel, 360 degree movable 

top and an automated hook which goes up and down with a 

BO Motor. 
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I. INTRODUCTION 

The purpose of this project is to build a system which could 

be controlled using voice commands. Generally these kinds 

of systems are known as Speech Controlled Automation 

Systems (SCAS). Our system is a prototype of the same. 

This system can recognize a lot of words; our idea is to 

develop some sort of menu driven control for our robot, 

where the menu is going to be voice driven.  

Before we understand the design of the project let 

us first understand speech recognition types and styles. 

Speech recognition is classified into two categories, speaker 

dependent and speaker independent.  

Speaker dependent systems are trained by the 

individual who will be using the system. These systems are 

capable of achieving a high command count and better than 

95% accuracy for word recognition. The drawback to this 

approach is that the system only responds accurately only to 

the individual who trained the system. This is the most 

common approach employed in software for personal 

computers. 

Speaker independent is a system trained to respond 

to a word regardless of who speaks. Therefore the system 

must respond to a large variety of speech patterns, 

inflections and enunciation's of the target word. The 

command word count is usually lower than the speaker 

dependent however high accuracy can still be maintain 

within processing limits. 

Here, we have designed a Speaker dependent 

system which controls the movement of crane and the 

commands sent to it through any Bluetooth enabled device. 

At the receiving end Bluetooth unit is used to receive 

commands. These commands are identified by 

microcontroller, which operates the required motor for 

specific operation. It includes operation such as forward, 

backward, right, left, clockwise, anticlockwise, up, down, 

etc. 

To activate the system to accept the commands 

Bluetooth pairing is to be done at first and as the pairing is 

done, connection between Bluetooth device and system is 

established. Voice commands given in Bluetooth device are 

recognized by Google Talk at send to System’s 

microcontroller which interprets the command and gives the 

required response. Represented in the binary numeral 

system. [1,2] General purpose microprocessors in PCs are 

used for multimedia display, computation, text editing and 

communication. The embedded microprocessors provide 

digital control to several objects including appliances, 

automobiles, mobile phones and industrial process control. 

II. RELATED WORKS 

One of the early experimental works on the Arduino based 

devices, we came across the Arduino based Bluetooth 

controlled Home automation it had some simple control 

systems such as operating a valve and sending signal to 

security network. In other work we came across the Mobile 

operated crane where DTMF technology is used to control 

crane [4]. 

Cranes are widely used for transporting heavy 

loads and hazardous materials in building constructions. The 

crane should move the load as fast as possible without 

having any excessive payload motion at the final position. 

The crane needs a skilful operator to manually control it 

using his/her experience. In order to make system more user 

friendly we used an application which recognize users voice 

thus making it easier to operate even by unskilled and 

disabled labours. 

Thus to interface Bluetooth enabled device with 

our microcontroller we used a Bluetooth chip named HC-05, 

it is a wireless serial 4 pin Bluetooth RF Trans receiver 

Module  having the range of 10 meters. We use an Android 

application which uses Google Talk to detect our voice and 

send to the system HC-05 receives the data and forwards it 

to the microcontroller. 

III. PROPOSED SYSTEM HARDWARE 

The block diagram of proposed system is shown in “Fig.1”. 

HC-05 will receive the commands from the Bluetooth 

enabled android mobile we have to operate the crane from 

closed cabin, First we have to pair the system with the 

mobile. Once the pairing is done we need to connect to the 

System which requires a password. The voice data 

recognized by Google talk is then transferred to HC-05 

which further transfers the data to the arduino 

microcontroller ATMEGA 168. 
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Fig. 1: Block Diagram of proposed system 

Once the Microcontroller receives the voice data 

from HC-05, a particular pin is assigned to particular words 

these words initiates the pin which is connected to the motor 

driver L293D. L293D is a dual H-bridge motor driver 

integrated circuit(IC). Motor Driver act as current amplifiers 

since they take a low current control signal and provide a 

higher current signal. This higher current signal is used to 

drive the motors. L293D is a 16 pin IC. Pin description of 

L293D is shown in “Fig.2”. 

 
Fig. 2: L293D Pin diagram 

In this proposed system we are using dc motor for 

the movement of crane parts. Following controls can be 

carried out using the dc motor by the crane  

 Forward     

 Backward  

 Right  

 Left  

 Clockwise 

 Anticlockwise. 

 Hook Down  

 Hook Up 

 Pick up 

 Leave 

In our proposed system +5V DC supply is required 

for ATMEGA16 and +3.3V DC supply is required for HC05 

for which we have to make a Voltage divider circuit. We 

also require +12 V DC supply for motors to work. 

Microcontroller used is Richduino cloned version 

of Arduino UNO. Arduino is an open-source prototyping 

platform based on easy-to-use hardware and 

software. Arduino boards are able to read inputs - light on a 

sensor, a finger on a button, or a Twitter message - and turn 

it into an output - activating a motor, turning on an LED, 

publishing something online. All this is defined by a set of 

instructions programmed through the Arduino Software 

(IDE). 

The microprocessor chip used is ATMEGA 168, 

The high-performance, low-power Atmel 8-bit AVR RISC-

based microcontroller combines 16KB ISP flash memory, 

1KB SRAM, 512B EEPROM, an 8-channel/10-bit A/D 

converter (TQFP and QFN/MLF), and debug WIRE for on-

chip debugging. The device supports a throughput of 20 

MIPS at 20 MHz and operates between 2.7-5.5 volts. 

By executing powerful instructions in a single 

clock cycle, the device achieves throughputs approaching 1 

MIPS per MHz, balancing power consumption and 

processing speed. ATMEGA 168 Pin diagram is shown in 

“Fig.3”.   

 
Fig. 3: ATMEGA 168 Pin diagram 

IV. CIRCUIT DIAGRAM 

The Bluetooth device HC-05 is connected to Arduino. HC-

05 receives data from Bluetooth device and transfers it to 

the Arduino. Output of the Arduino microcontroller is given 

to the two DC motor drivers L293D that are connected to 

the two DC motors each and Arduino is also connected to a 

servo which is used to pick up loads. 

 
Fig. 4: Circuit diagram of proposed system 

These two L293d motor drivers drive two motors 

each. Two motors are of crane’s base which gives crane 

movement forward, backward, left and right. Other two left 

are used for the clockwise, anti-clockwise movement and 

hook up, down movements respectively. 

The hook is also automated with the help of a servo 

which is directly controlled by Arduino.  
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V. RESULT AND DISCUSSION 

We have designed a middle rack of crane. “Fig.5” shows the 

controlling circuit placed at the middle rack model which 

consists of circuit for Voltage divider circuit, Richduino 

microcontroller, and the circuits for the respective motor 

drivers.    

 
Fig. 5: Controlling Circuit. 

At the top of a model, there is a 360 degree 

rotatable base. There a horizontal beam on this rotatable. A 

pulley attached with the horizontal beam carries a hook to 

lift the load. “Fig. 6” gives the view of 360 degree rotatable 

top. 

 
Fig. 6: 360 degree rotatable top. 

“Fig.7” shows the complete crane model along 

with the controlling circuit as well. 

 
Fig. 7: Complete Crane Model 

VI.  CONCLUSION 

Thus the crane can be operated by user just by speaking the 

command you want to perform in the mobile attached in the 

controlling cabin. The special type of remote need not to be 

carried by the user for controlling the motion of the crane, 

he can use mobile for giving instruction to the crane.  

VII. FUTURE SCOPE 

The future scope of this proposed system is that the crane 

can be move much efficiently if we introduce voice 

frequency matching so that no unauthorised person can 

access the crane, we can also introduce a watch-dog timer 

which can shut the system off in any kind of failure.  
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